Two groups of secondary vestibular neurons mediating horizontal canal signals, probably to the ipsilateral medial rectus muscle, under inhibitory influences from the cerebellar flocculus in rabbits.
Vestibular nuclear neurons that mediate horizontal canal signals to the ipsilateral medial rectus motoneurons were explored in anesthetized and decerebrate rabbits. These neurons were identified by four criteria: (1) they were activated monosynaptically by ipsilateral vestibular nerve stimulation and (2) antidromically from the oculomotor nucleus region, while they were inhibited by (3) direct floccular stimulation and (4) ipsilateral retinal stimulation that activated floccular Purkinje cells via a climbing fiber afferent pathway. Neurons fulfilling these criteria were found in two anatomically different regions, i.e. the rostrolateral part of the medial vestibular nucleus and in the ventral part of the lateral vestibular nucleus. In decerebrate rabbits, neurons in both loci responded to horizontal rotation of the whole body with the type I pattern (excited by ipsilateral rotation). These results suggest that horizontal canal signals are conveyed to ipsilateral medial rectus motoneurons by two separate groups of vestibular nuclear neurons which may play different roles in the vestibulo-ocular reflex.